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CLAIMS 

5 I . A chemical construct for use in solid phas j synthesis comprising a solid support Q having 
linked thereto groups Y'R and Y^R; whsrein R is a substrate or a coding tag and the 
groups y' and are connecting groups feach having a first cleavage site, at least one of 
Y* and Y^ having a second cleavage site located between the first cleavage site and group 
R, the first cleavage site being orthogonAlly and selectively cleavable with respect to the 

1 0 second cleavage site, and, when both grcfups Y' and Y^ contain a second cleavage site, the 

second cleavage site in Y^ being selectively and orthogonally cleavable with respect to 
the second cleavage site in Y"; the sdbond cleavage site being cleavable to release the 
substrate; and the first cleavage site bjbing selectively cleavable to release a fragment Fr 
comprising the substrate R and at least a portion of the connecting group Y; and wherein: 

15 (i) the chemical fragment Fr contains a sensitising group G which sensitises the 

chemical fragment Fr to instrumentalf, e.g. mass spectroscopic analysis and/or: 
(ii) the fragment Fr contains a mgaipTor^mparting a characteristic signature to the mass 
spectrum of the fragment. 



20 2. A chemical construct acOTrdmg tf 



1 whe?&in at least one group R is a substrate. 



3. A chemical construct accxxdinatq claim 2 whepein the substrate is a drue molecule. 
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4. A chemical construct according topj^m 1 comprising a solid support Q having linked 
thereto groups Y^R ana^V^ftr^^erein R is a substrate (such as a drug molecule) and the 
groups Y* and Y" are connediing groups each having first and second cleavage sites 
which are orthogonally and selectively cleavable, the second cleavage site in Y* being 
selectively and orthogonally ctleavable with respect to the second cleavage site in Y'; the 
second cleavage site being dleavable to release the substrate; and the first cleavage site 
being located at a position /between the second cleavage site and the solid support and 
being selectively cleavablaf to release a fragment Fr comprising the substrate R and at 
least a portion of the connecting group Y; and wherein: 

(i) the chemical fragment/Fr contains a sensitising group G which sensitises the chemical 
fragment Fr to instrumental, e.g. mass spectroscopic analysis and/or: 

(ii) the fragment Fr contains a means for imparting a characteristic signature to the mass 
spectrum of the fragment. 
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5. A chemical construct according to dlaim 1 having the formula: 





aical^constnict according to any one of the preceding claims wherein each solid 
support contains a coaing-tag^cu:^coding sequence which encodes information indicative 
of at least part of the synthesis history oftRfe-eopstruct. 



7. A cftemical construct according to claim 6 wherein the coding tag is a coding sequence 
linkecmo the solid support. 

8. A chemifcal construct according to claim 7 wherein the coding sequence is linked to the 
solid suptoort by means of a connecting group having a cleavage site cleavable to 
release a fragment F' from the solid support, the fragment comprising the coding 
sequence aiW optionally at least a portion of the connecting group Y\ 

A chemical cdn struct according to claim 8 wherein: 

(i) the^emic^ fragment F^ contains a sensitising group G which sensitises the chemical 
fragntent FUo ifistruAiental, e.g. mass spectroscopic analysis and/or: 

(ii) the fragjftep^i=^^^ a means for imparting a characteristic signature to the mass 
spectrum < 



25 10. A chemical construct a^rding to claim 8 wherein the cleavage site of group is 
cleava^^erader^ojl^ corresponding to those needed to cleave the first cleavage sites 
in the groups Y'R Ad Y'R. 
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1 1. A chemical construct\ac cording to claim 9 wherein the chemical fragment F' contains a 
sensitising group G wliich sensitises the chemical fragment F^ to instrumental, e.g. mass 
spectroscopic analysis. 



^ ^hemrcal-^Qilstructa^^ to any one of the preceding claims wherein a proportion 
of the total substrate R itrSe"consffuCr4s4^ the solid support by means of a 

connecting group Y** having a cleavage site which iTcleaVatrfe^tQjielease a fragment F** 
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frbm the solid support, the fragment comprising the substrate R and at least a portion 
of thesconnecting group Y**; the connecting group Y** not being cleavable to release 
substrate Render conditions effective to cleave the second cleavage sites in the groups 
Y*R and Y^R ahd wherein: 

(i) the chemical fra^Kjent F** contains a sensitising group G which sensitises the chemical 
fragment F** to instrumenfc^L e.g. mass spectroscopic analysis and/or: 

(ii) the fragment F*' contains a'T5;ieans for imparting a characteristic signature to the mass 
spectrum of the fragment, 

13. A chemical construct according to any ohe of the preceding claims wherein the 
sensitising group G is generated by cleavage at ttibTirst cleavage site of the group Y' or 
Y^ or, when present, Y^ or the said cleavage site of Y^. 



14. A chemical construct according to any one of the precedin^Nclaims wherein the 
sensitising group G is a basic amino group or a carboxylate group, pr&ferably a basic 
amino group. 



15. A chemic; 
amino 




jtruct according to claim 14 wherein the sensitising group is a primary 
ndary amino group, or a tertiary amino group. 



16. A chemical V>l?^^nict according to claim 15 wherein the sensitising group is a tertiary 
amino group V^ledted from cyclic amino groups such as piperidino, piperazino (e.g.N- 
methylpiperazino), pjnrolidino, or morpholino, piperidino. 




.construct according to any one of the preceding claims wherein the fragment Fr and 
(where preserft)-optioiiaJJyJl^^ F^ and (where present) optionally the fragment F^ 

contain a means for imparting a cRaFacteristic signature to the mass spectrum of the 
fragment. 

18. A construc^according to claim 17 wherein the signature is provided by incorporating into 
the fr^CTnenfta "peak splitting" isotopic label comprising at least one atom that exists in a 
numb^tof sta^Dl^Jsotopic forms. 




19. A clfemicffTconstruct according to claim 18 wherein the fragments Fr and F* , and (where 
present) optionaillv/P are labelled differently so as to produce diflFerent characteristic 
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signatures. 




^. A chemical construct according to claim 18 or claim 19 wherein the isotopic label 
prises an atom or atoms selected from 'H/H^ (D), ^^Br/*Br, *^C/'^C, *'N/*^ and 



21. A chemical constnfcK^cording to any one of claims 18 to 20 wherein the isotopic 
label(s) is/are located betwebn^he first and second cleavage sites of the groups and Y^. 
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22. A chemical construct as defined in any on^f the preceding claims wherein the fu-st and 
second cleavage sites in the groups Y* are deJh^d by first and second linker groups L' 
and L", first and second cleavage sites in the groupV^are defined by first and second 
linker groups and L^ the cleavage site in the group Y^ (wh^e present) is defined by a 
linker group and the cleavage site in the group Y** (where prfes^t) is defined by a 
linker group L**. 



ct according to claim 22 wherein the linker groups and L*' 



2A. A chemical construct according to claim 22 or claim 23 wherein a spacer group A is 
Jnterposed between each pair of first and second linker groups, or between the linker 
^p and the coding tag, or between the linker group and the substrate R, the 
spacer ^oup A containing an isotopic peak splitting label. 

25. A chemical co'h^truct according to any one of the preceding claims having a formula 
selected from the grW) consisting of: 





L'-A-L^-R 
Q;^- L'-A-Tag 
Y'-A-L^-R 



R-A-L* -Q-L'-A- 

.*-A-L^-R 
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<,'.A-L*-R 
Tag 

l»Fein L', L*. A and R are as defined in any one of the preceding claims and 
'TagT represents a coding sequence. 
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26. A constni^g^a^daimed in any one of claims 1 to 25 for use in a ticwi release method of 
screening, the c<rft5mict having the foimula Tag - A - - Q - - A -L^ - R wherein 
Tag, A, Q ^ andsR are as defined in any one of the preceding claims. 

27. A chemical construct accdl^g to any one of the preceding claims wherein the 
orthogonally cleavable cleavag^rtea can be cleaved by a reactions selected from acid 
catalysed cleavage, base cataiysedscleavage, oxidative cleavage, reductive cleavage, 
nucleophilic displacement, ekctrophiUbvdisplacemont, and thermal, photochemical and 
enzymatic cleavage. 
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28. Intermediate chemical cdnstnicts for use preparing chemical construct as defined in any 
one of the preceding claims, the intermediate consttijcts having the formulae Y'*-Q-Y^', 
RY'-Q-Y^'and Y*^-Q^Y^R wherein Y^' and Y^ are rekctive or protected forms of the 
group Y; and R, Q and Y are as defined in any one of the j^eding claims, 

29. Intermediate constructs of Ihe formulae L^'-A-L^-Q-L'-A^ R-L^\-L^-<>L'-A^ L^'-A-L*- 
Q-L^A^ R-L'-A.L'-Q.L'-A^ R-L^-A-L^-Q-L'-A-L^' and L^A-L-^L'-A-L^.R wherein 
L'', L^' and L^' are reactive or protected forms of the linker groups lA and L^, A*" is a 
reactive or protected form of the spacer group A containing a peak spIWing isotopic label, 
and Q, R, A, L', and are as defined in any one of the preceding claims 

construct according to claim 29 wherein the group A*" has the formula 
wherein Alk is an alkylene group and X* is hydrogen or an aialkyl group. 




Q 



35 



An intemiediate construct according claim 29 or claim 30 wherem the solid support has 
bonded thereto a coding tag seijuenc^L'-A-Tag and/or a sequence R - A - or a 

precursor form thereof.. \ 
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2. A diflferential release method of assaybg a chemical library for hi logical activity, the 
v^method comprising: 

t subjecting a constnict comprising a solid support 0 having linked thereto groups VR 
ano^^ as defined in any one of the preceding claims to cleavage conditions effective to 
relea^ substrate R from the group Y*R; 

(ii) tesnng the substrate R released fit>m the group Y*R in a biological assay; 

(iii) sub^uently subjectfaig the construct to cleavage conditions effective to release 
substrate R irom the group Y^R; and 

(iv) ) testing tfie substrate R released from the group in a biological assay. 

33. A tiered release method of assaying a chemical library for biological activity, the method 
comprising: 

(i) subjecting a consmtbt as claimed in any one of claims 1 to 27 to cleavage conditions 
effective to release a ftfst portion of the substrate R from the group VR; 

(ii) testing the first portion\f substrate R released from the group VR in a biological 
assay; 

(iii) subjecting the construct to cleavage conditions effective to release a second portion 
of the substrate R from the group Y^Rr^d 

(iv) testing the second portion of siftstrate R released from the group Y*R in a biological 

assay. 
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34. A method of determining the identity of a substrate R linked to a solid support Q of a 
construct as claimed in any one of claims 8 to 27 by mass spectrometric means; the solid 
support Q having a coding sequence attached thefeto by means of a connecting group Y" 
having a cleavage site cleavable to release a fragWieni from the solid support, the 
fragment F"* comprising the coding sequence and at\Ieast a portion of the connecting 
group y*, wherein (i) the chemical fragment F* contaths a sensitising group G which 
sensitises the chemical fragment F to mass spectroscopic analysis; 

the coding sequence comprising a sequence of coding groups the nature and order of 
which is indicative of the identhy of the substrate R; 

the method comprising clraving the connecting giodp Y^ so as to release the 
fragment F" from tlie solid support; subjecting the fragment YVo mass spectrometry 
under conditions effective to bring about mass spectral fragmentation of the coding 
group and the formation of mass spectral fragment ions corresponding to the loss of 
one or more coding groups from the coding sequence, and thereafter correlating mass 
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spectral peaks of the" 
fragment V to identify the seque 



'ragment ions with the molecular ion of the 
dividual coding groups. 



33. A method 
a charactej 





jociaim 34 wherein the fragmentF* contains a means for imparting 
to the mass spectrum of the fiagment 



3 6<A method of identifying a pharmaceutical fy useful substrate comprising preparing a 
h*brar}rTrontai»mg-A4>lu^^ constructs as defined in any of the preceding 

claims, and subjecting the library to bioiogfcal testing to ldenti^~Hiol6gicalfecjictive 
substrates. 




37. A method^ 
biologicall 
to form a 




•ding to claim 36 that includes the further step of formulating a 
substrate thus identified with a phamaceuticalfy acceptable carrier 
lal composition. 
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